This survey examined self-reported behaviour changes associated with weight loss and maintenance in a group of 292 members of a commercial weight management organisation (CWMO). Mean (SD) joining weight was 89.0 (20.0) kg, duration of membership was 29.1 (16.2) months and time taken to reach their current weight was 16.3 (13.5) months. Mean (SD) weight change was -15.6 (11.4) kg and BMI change was -5.7 (4.0) kg/m 2 , (both p<0.001), which had been maintained for 11.7 (12.8) months.
people do to alter their energy balance. Of equal importance are factors that motivate people to lose weight and maintain the loss. According to Wing and Phelan, in studies that range in sample size from 225 to ~1000 about 20% of the general population do lose and maintain more than 5-10% body weight, but they are the minority of those who make the attempt [6] .
It has also been suggested that the majority of those who lose weight do so independent of clinical treatment programmes, by joining commercial diet, self-help groups and/or exercise programmes [7, 8] . This apparently represents the majority of people presenting to lose weight [9] . Most available data on people who lose weight and how they maintain the loss are from highly select samples. In 1994 Brownell and Rodin noted that most data on weight loss and maintenance are from clinical trials conducted in university or clinical settings [9] . Clinical samples may show a conservative bias "because the participants are more overweight, more likely to be binge eaters, have more psychopathology, and may differ from other overweight persons in other ways not yet studied" [9] . Such individuals probably do not represent those in the general population who are overweight or even those motivated to lose weight [10] [11] [12] [13] . They may include a high proportion of people who have failed on their own or in commercial programmes and who thus may be less predisposed to achieve long-term weight maintenance [10, 14] . It is also possible there is an over-representation of a range of hormonal and other physical disorders that are associated with weight gain in clinical populations [15] . Thus only a minority of people presenting to lose weight do so by the main means that are used to collect data and so information is lacking on how most people in the community achieve and maintain weight loss. Consequently the behaviours that lead to successful weight loss maintenance and the barriers that hinder these achievements are actually not well documented [15] [16] [17] .
The largest body of data on this subject, outside of university settings or clinical treatment programmes, has come from the National Weight Control Registry (NWCR) in the US, which has been used to characterise the attributes of successful weight losers and maintainers in the general population [6, 18, 19] .
Positive correlates of weight maintenance have been found to be physical activity, self monitoring, a positive coping style, continued social support, normalisation of eating patterns, reduction of co-morbidities during weight loss (which presumably affects motivation), flexible coping strategies and eating breakfast [6, [20] [21] [22] . Negative correlates of weight maintenance include negative life events and family dysfunction. In the NWCR, higher levels of depression, dietary disinhibition and binge eating were also predictive of weight regain [6, 20] .
The NWCR is likely to be more representative, than many clinical populations studied, of people in the general population who have succeeded in maintaining a significant (at least ~15kg) weight loss over a sustained period of time. Nevertheless they are still a specific self-selected sub-group and it is not yet clear how generalisable findings in this group are. To gain further insight, it is important to study a number of groups of people who have maintained their weight loss.
A significant percentage of the adult population engage with diet and lifestyle solutions by participating in formal weight management programmes [7] . There has recently been a cluster of publications on the effectiveness of commercial weight management organisations (CWMOs), which have become a mainstream source of weight management solutions to a significant proportion of the general population [23] [24] [25] [26] [27] [28] . The purpose of this study was to conduct an initial survey of members from a British CWMO who participated for a minimum of three months and who have on average lost >15 kg in weight. The survey assessed self-reported (i) behaviour changes associated with decrease in weight and BMI, (ii) factors important or obstructive to achieving and maintaining weight loss.
MATERIALS AND METHODS
Two samples were recruited for this study. Weight loss maintainers attending a CWMO (Slimming World) were contacted using the members' website, which stated that by completing a short questionnaire, they would be entered into a draw to win £100. The advert for the survey remained on the website for 1 month. The definition of WLM was that members had to have reached and maintained their personally chosen target weight for at least 3 months. A second sample who had participated in the Slimming World arm of the Diogenes study [29] and who were happy to complete the same questionnaire also participated. They were offered the same incentive (entry into a draw to win £100). With the exception that the second sample had previously answered psychological and behavioural questions, as part of the Diogenes study, there was no difference in the interactions the researchers had with each sample. Both groups of participants had been long-term members. Mean (SD) duration of membership was 29.1 (14.1) and 38.2 (13.3) months, respectively. Participants had lost substantial amounts of weight-16.0 (9.0) and 15.3 (13.7) kg, respectively, which they had maintained for a mean of 11.1 (12.7) and 12.4 (13.0) months, respectively. By clicking the link to the questionnaire subjects consented to taking part in the study.
The questionnaire was specifically developed for this study, with the intention being easy to complete and in vernacular language with which the participants in the programme were familiar. Questions were designed to capture changes in behaviour that are both meaningful and useful to the participants of the programme. The questionnaire was piloted in a small number of people to ensure it was understandable and easy to administer. The questionnaire consisted of questions in which the participant selected drop-down menus to describe their age, height, level of activity, date of birth, duration of membership, time taken to reach current weight and time at current weight. Duration of membership, time taken to reach current weight and time at current weight, were computed by assuming linearity and taking the mid-point of each time category, (i.e. 6 months or less as 3 months, 6-12 months as 9 months, 12-18 months as 15 months, 18 months-2 years as 21 months, 2-3 years as 30 months, more than 3 years as 48 months). The remainder of the questionnaire took the form of 5-point Likert scales or checkboxes asking questions about sources of help/support and reasons for trying to lose weight, behavioural strategies that they believed have specifically helped them achieve and maintain their weight loss, previous attempts at weight loss, motivational factors important to participants in achieving weight loss and retrospective, self-reported assessments of eating/activity habits and self-esteem (using an adaptation of the Rosenberg selfesteem scale [30] ) before and after the subjects lost weight. Data on self-esteem are reported elsewhere.
The participants themselves reported weight, age and height, for when they joined and at present. They were asked to consult their group records to obtain this information if they could not remember. The questionnaire was constructed and administered using Checkbox v4.4-Web Survey Software-Copyright ©2007, Prezza Technologies, Inc.
From the raw data collected (height, start weight and end weight), start and end BMI, weight and percent weight change were calculated. The effects of specific behaviour changes on weight change were assessed by fitting linear models and examining the significance of fitted terms in these models, through regression analysis. Associations between specific behaviour changes and weight change were examined by Pearson correlation coefficients. All analyses were performed using Microsoft Excel (2007) This study was reviewed and approved by the University of Surrey Ethics Committee.
RESULTS

Participants
There was considerable overlap in the weight, height, weight changes and similarities in responses of the two samples and they were pooled for the purpose of this analysis. The first group started and ended lighter than the second (80.7 vs. 98.2 kg and 64.7 vs. 83.0 kg, respectively, p<0.001) and took less time to reach their current weight (10.2 vs. 23.1 months, respectively, p<0.001). The first group was younger than the second (43.4 vs. 50.9 years, p<0.001). BMI changes and time at current weight were similar. For the pooled sample, 292 participants (277 women and 15 men) completed the survey and were included in the analysis. Mean (SD) joining weight was 89.0 (20.0) kg; BMI was 32.6 (6.6) kg/m 2 ; height was 1.65 (0.07) m. At the point of survey age was 47.0 (12.9) years; duration of membership was 29.1 (16.2) months; time to reach current weight, 16.3 (13.5) months; time at current weight, 11.7 (12.8) months. Mean current weight and BMI was 73.4 (16.3) kg and 26.9 (5.6) kg/m 2 , respectively. Mean (SD) weight change was -15.6 (11.4) kg and BMI change was -5.7 (4.0) kg/m 2 , (all p<0.001).
Sources of Help and Support and Reasons for Trying to Lose Weight
When asked how helpful or supportive various people were in helping participants lose weight, they rated out of 5 on a Likert scale, the following: their CWMO groups (3.8), their CWMO group leader (3.8), partner (3.4), children (3.3) and friends (3.2), GP (2.4) and other health professionals (2.0). Table 1 shows that the most important factors to the participants in losing and maintaining weight were related to their own sense of well-being, personal achievement ("for myself", "to feel better about myself"), health ("to be healthier") and appearance ("to feel more confident about the way I look" and "to wear nice clothes"). Losing weight for others (be it a GP or partner, family and friends) or for specific events (e.g. operation) or occasions was rated as least important.
Previous Attempts at Weight Loss
When asked "How often have you lost more than 10 pounds in a slimming attempt?" 20.5% responded "never", 41.1% said "1-2 times", 21.6% reported "3-5 times", 7.2% replied "6-10 times" and 9.6% answered "more than 10 times". Fig. (1) shows the ranked order of reasons participants gave for giving up, if they had previously lost weight. The most important reasons that undermined their previous weight loss journey were "restricted foods", "having to eat different meals to my family" and "lack of support". Many stopped following their previous weight loss regime once they had lost weight. Factors such as "the diet was not working", "slimming did not fit in with my working life" and "lack of convenience", were deemed least important in loss of compliance with the weight loss regime they had previously followed.
Factors Important to Participants in Reaching their Current Weight
Participants were asked "Which of the following has helped you to reach your current weight?". Table 2 shows that the most important factor that participants felt had helped them achieve their current weight was not having to go hungry by satisfying appetite with low energy density food eaten ad libitum ("free-foods" in the terminology of the plan). Almost equally important was the ability to eat a healthy balanced diet that was flexible (including for social occasions), "being very honest with myself about what I eat", Fig. (2) . Mean (SE) difference in response to a 5-point Likert scale asking participants to describe their eating behaviours before and after successful weight loss maintenance (n=292). ∞ denotes p<0.015; + denotes p≤0.005.
followed by peer-group support and "having the tools to cope with small gains during my weight loss journey". To this group of participants, rigid diets, calorie counting, skipping some meals, commercial meal replacements, medication and surgery were of least importance in reaching their current weight.
Self-Reported Changes in Eating and Activity Habits Associated with Weight Loss
Participants were asked to describe their eating and activity habits since joining the CWMO. For each of the measures of eating and activity, linear regression was conducted with weight change as the outcome having adjusted for age, gender, height and initial weight. As can be seen from Fig. (2) , changes in eating behaviour associated with weight loss, (percentage of the variance in weight change associated with these variables is given in parentheses), were decreases in the intake of unhealthy snacks at work (3.6%) and home (2.6%); attending less social occasions, which tend to undermine attempts at weight control (2.2%); less intake of unhealthy pre-prepared meals (2.4%) or takeaways/fast foods (1.7%); increases in eating a bigger variety of foods (2.6%), adopting a flexible approach to planning how much they ate at important social occasions (1.4%), eating regular meals (3.0%), a greater tendency to eat 5 portions of fruit and vegetables a day (4.0%) and cooking meals from scratch (3.0%), (all p<0.005 except planning around social occasions, p=0.012).
Changes in activity behaviour (percentage of the variance in weight change associated with these variables is given in parentheses) were a decrease in hardly ever walking anywhere (4.7%), a decrease in hardly ever taking part in any physical sports (1.7%) decrease in TV viewing (1.6%) and decreased avoidance of intense activity (4.0%). These were accompanied by increases in going out for walks a lot (4.1%), gym/sports activities (1.4%) and doing a lot of physical work around the house or garden (6.8%) (Fig. 3) , (all p<0.005, except gym/sports, p=0.01).
Associations Between Changes in Eating, Activity Behaviour, and Change in Weight
Because in this study all weight changes were negative (as all subjects were weight loss maintainers), an increase in behaviour showing a negative correlation with weight indicated that an increase in that behaviour was associated with weight loss. A decrease in a behaviour showing a positive correlation with weight also indicated that the change in that behaviour was associated with weight loss. Table 3 shows the direction of eating/activity behaviour change and rank order of correlations between these outcomes and change in weight. For both eating and activity behaviour the larger correlations with weight loss were around 0.30-0.35. For decreases in aspects of eating behaviour the largest correlations were in the intake of "unhealthy snack foods at home", "unhealthy snack foods at work", "unhealthy pre-prepared meals" and "takeaways/fast food". For increases in aspects of eating behaviour the largest correlations with weight were in "cooking meals from scratch", "eating regular meals" and eating "a bigger variety of foods". For activity the largest correlations related to moderate exertion such as walking and housework.
For weight change multiple regression models were computed. The first included age, gender, height and start weight and accounted for 35.4% of the variance in weight change. Two additional models were generated by adding change in responses for either eating behaviour and then activity behaviour, which explained 42.6%, 43.6% of the variance in weight change, respectively.
DISCUSSION
Weight History and Previous Attempts at Weight Loss
It is currently estimated that one in five or six adults in the general population has accomplished WLM of at least 10% [6, 12] . In the present study a group of weight loss maintainers took an average of 16.3 months to lose 17.5% of their weight, which they maintained for 11.7 months at the point of study. This equates to a weight loss of 1.1% of their body weight per month on average, and it is perhaps likely that weight losses were punctuated by lapses and relapses. In the National Weight Control Registry 44.6% of those studied lost weight on their own [18] and relapses were frequent occurrences [31] . The present study and the data from the NWCR suggest that attainment of substantial weight loss is a protracted process, requiring persistent effort.
79.5% of the study group had lost more than 10 pounds in previous weight loss attempts, prior to their current weight loss attainments. These data are consistent with the findings from the National Weight Control Registry, which suggest that the maintenance of weight loss is not easy and often takes several repeated attempts before people learn to navigate to and remain at a healthy body weight [6, 18] . Information on why people fail to lose weight or fail to maintain weight loss is less common than descriptions of weight loss and maintenance behaviours [11, 16, 28, 32, 33] . This is despite the observation by Jeffrey et al. that the increasing prevalence of obesity and high-self reported rates of dieting in the general population suggest attempts at weight loss are being offset by failures [10] . The reasons for failed weight loss attempts are important, because one needs to learn how to cope with failure in order to succeed [34] . This is consistent with Brownell and Rodin's model of recovery from relapse [9, 35] . Thus when this group was asked the reasons why they gave up previous weight loss attempts, restriction of foods, having to eat differently to their family and lack of support featured most highly in their answers. For some, being overweight can be seen as a chronic relapsing condition that requires long-term management, control of relapse and recognition of relapse signatures at the level of the individual [9, 35] . There is evidence that there is a physiological basis to weight relapse. Weight loss can decrease energy expenditure [36] and influence hormones that are associated with weight regain [37, 38] . For example, changes in leptin and ghrelin are associated with loss of weight and body fat. These hormonal changes have also been shown (at least in the case of one study using a very low calorie diet) to be associated with increased appetite at one-year follow up [37] . It therefore seems that weight loss induces a suite of physiological changes that would tend to favour weight regain [37] [38] [39] [40] [41] [42] . Those people who successfully maintain their weight loss appear to develop patterns of motivation and behaviour that oppose relapse and promote longer-term weight maintenance.
Factors Important to Participants in Losing Weight
In the present study, subjects primarily wanted to lose weight for personal reasons. The factors that helped them reach their current weight were largely based on behavioural change and dimensions of social support. There was no single factor that was specifically important to the group as a whole. Similar patterns have been noticed elsewhere [15] . Several factors important for weight loss and maintenance were of a socially interactive nature. There is evidence in the self-help support literature indicating the importance of social relations in implementing behaviour change solutions to a number of relapsing conditions [43] [44] [45] [46] [47] [48] . Jeffery et al (2000) noted that approximately a dozen studies had evaluated social support involving spouses or significant others as a means to motivate weight loss [10] . They concluded that the success of such approaches has been modest. Broader approaches to social support comparing group versus individual outcomes showed more positive results [10] . There has been a notable suggestion in the literature that social networks may be important in the development of obesity [49] . This is not without controversy [50] . For some at least, social networks may help in successful weight loss and maintenance [48, 51] . This is interesting because it may be that weight loss induces changes in physiology that pose a challenge for weight loss maintenance [37] [38] [39] [40] [41] [42] . Part of the solution to that challenge may be the social and motivation factors, which support patterns of behaviour, help avoid relapse and promote longer term weight loss maintenance.
Relationships Between Changes in Eating and Activity Behaviours in Association with Weight Loss and Maintenance
In the present study several eating and activity behaviours were associated with WLM, the correlations for individual behaviours were relatively weak and none explained more than a few percent of the variance in weight loss. This indicates that as a group, while many behavioural traits were significantly associated with WLM there were few specific key eating or activity behaviours that explained much of the variance. Wing et al. and Hill et al. characterised the attributes of successful weight losers in the NWCR [6, 18, [20] [21] [22] 31] . While the range of behaviours used by weight loss maintainers (compared to those who do not maintain weight loss) is broadly similar, the specific behavioural correlates of successful weight loss maintenance in the NWCR vary [20] . Similar results have recently been reported in a sample of 225 Portuguese women by Teixeira et al. [32] . The range of behaviours exhibited by weight loss maintainers possibly suggests that different people achieve weight loss maintenance in generically similar (i.e. diet and exercise) but specifically different ways (i.e. the specific behaviours) [15] . A recent national survey of behavioural practices associated with weight loss versus weight loss maintenance in 1165 US adults suggested that weight loss and WLM may involve two different sets of weight control practices. Both weight loss and WLM were associated with a range of behaviours, but the range of behaviours leading to weight loss differed from the range of behaviours associated with successful WLM [16] . This suggests that to have maximum impact in the general population, weight control solutions need to be flexible and varied enough to accommodate the range of behaviours associated with successful weight loss and maintenance. It has been noted that there is considerable heterogeneity in the degree to which individuals exhibit specific profiles of behaviour change when losing weight and attempting to maintain the loss [15] . There is also variability in the extent to which they relapse, at least in the studies reviewed to date [15] . While a range of behaviours and psychological traits change significantly when weight is lost and people attempt to maintain the loss, few specific traits explain much of the variance for the whole population; intra-individual variability is too great. Such models do not explain a large proportion of the variance in weight loss outcomes, because they are population models, which attempt to elucidate common pathways for groups of people. Those groups of people seem to be engaged in a range of behaviour changes but to differing degrees [15] . It would be valuable to conduct larger studies, which follow weight loss maintainers over a longer period and examine how patterns of behaviour and motivation relate to weight relapse or continued weight loss maintenance in commercial programmes.
Limitations of the Current Study
It is likely that those who attend self-help and diet groups differ from the general population. Many of those who attend self-help groups, be it for alcohol and substance dependency, mental health or weight loss tend to be characterised by a common trait -they have a tendency to relapse [35, [43] [44] [45] [46] . Hence they seek the on-going support and stability that the safe environment of a self-help group provides [15] . This suggests that there is both a strength and a limitation to studies such as the current analyses. This sample is a specific, self-selected sub-group, who are interesting because they do not represent the vast majority of people attempting to lose weight-they represent people who successfully lose weight in a CWMO and maintain the loss. Self-reported body weight and physical activity tend to be biased in that people (including those who are overweight) tend to underestimate their weight, under-estimate their energy intake and over-estimate their physical activity levels. Thus while the absolute levels of these estimates may be subject to some error and bias, the direction and nature of change in responses are likely to have been more robust indicators of outcomes. This study used retrospective questions to examine the responses of the same subjects regarding how they felt before and after their participation in the programme. This has to be balanced against the difficulty of identifying successful weight loss maintainers prior to their weight loss. The sample was primarily women and there are some differences between men and women in psychological and behavioural aspects of weight loss and maintenance.
CONCLUSIONS
A number of eating/activity behaviours significantly correlated with WLM. However in regression analysis, while most individual changes in eating and activity behaviour were significant predictors of weight change in this group, no variables explained more than a few percent of the variance, after adjusting for age, gender, height and starting weight. It is important to offer consumers flexible solutions they can adapt to their individual lifestyle needs.
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